Dependency of endothelial cell function on vascular smooth muscle cells in guinea-pig mesenteric arteries and arterioles.
Using guinea-pig mesenteric arteries and arterioles, we investigated the membrane potential of endothelial cells at rest and during application of acetylcholine (ACh) with and without the smooth muscle layers attached. When smooth muscle and endothelial layers were in close apposition, the resting membrane potentials of the two types of cells were closely related and were slightly more negative in the smooth muscle cells than in the endothelial cells. Once the endothelial layer was separated from the smooth muscle layer, the endothelial cells depolarized (the average, -4.2 mV). In the isolated endothelial layer, ACh did not induce a membrane hyperpolarization as expected, but did induce a quick depolarization soon after conventional whole-cell recording was started. However, as the pipette solution (high K+) gradually diffused into the endothelial layer, the membrane response to ACh gradually changed toward hyperpolarization. ACh-induced hyperpolarization was also observed after incubating preparations in a high-potassium bath solution. Our results indicate that vascular smooth muscle cells and endothelial cells are influencing each other as a functional unit and that the endothelial cells rely on the smooth muscle cells for their intracellular ionic composition and resting membrane potential.